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Abstract 
Environmental degradation due to overgrazing and the inconsistent assignment of property rights to herding 
populations has severely affected global rangeland productivity. A political barrier exists to rehabilitating these 
rangelands, as environmental protection schemes are often cast as “anti-jobs.” These problems are continually 
felt in Jordan, one of the most water-scarce countries in the world. This study aims to provide a case study in 
contrast with the perception that there is, necessarily, a “land vs. jobs” trade-off. The study focuses on the efforts 
of the Royal Botanical Garden (RBG) to improve the profitability of 5 herding families in Tell Ar-Rumman, 
Jordan. The RBG implemented numerous programs, including veterinary care, training, and at-cost high-grade 
pharmaceutical sales. They also supplemented feed, created managed grazing protocols, and introduced 
profitability accounting measures. Analyses of the five herders’ incomes pre- and post-intervention indicate 
significant net gains. Improvements on herder’s net income of 89%-400% were observed. 
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1. Introduction 
Unsustainable resource use at both the local and global scale for the purpose of community economic 
development, especially in developing countries, has led to a decline in environmental resources quality (Dietza 
& Adger, 2003).  In particular, excessive grazing pressure and sporadic periods of drought have interacted to 
cause the loss of desirable returning grasses and shrubs in most of areas in Jordan. Plant and grass loss leads to 
increased soil erosion and reducesthe availability of grazing resources. In part, this degradation has been 
facilitated by improper resource-management schemes and insulated from change by the perception that 
environmental regulatory practices will inherently pose trade-offs for local community livelihoods. This paper 
will first contextualize rangeland degradation within Jordan from an environmental and a policy perspective. It 
will then contend that, contrary to popular expectations, rangeland management and the promotion of sustainable 
livelihoods are complementary goals. It will conclude with recommendations for changes to the Jordanian 
program and limitations of the present analysis. 
Jordan, a small Middle Eastern country, is one of the most-water scarce places in the world. Eighty percent of 
the country is considered badia, an administrative denomination which implies an either arid or semi-arid 
climate, most of which receives less than 200 mm/year of rainfall. The badiais divided into two areas based on 
average annual rainfall, steppe and desert, with the former receiving between 100-200mm and the latter less than 
100mm (Hashemite Fund for Development of Jordan Badia, YEAR; Al-Tabinim 2008; Al-Tabini et al., 
2012).Areas which receive more than 200mm/year of rainfall are generally used for agriculture, but sheep and 
goats often graze close to cultivated land, and are sometimes allowed to graze on stubble and immature barley 
(which will not mature due to water shortages) for a premium. However, these areaswith relatively “high” 
rainfall – often referred to as marginal areas – make up less than 9% of Jordan’s total land area (Al Dala’een, 
2012), and less than 6% are used for grazing (Al Jaloudy, 2003). 
Despite the relative advantages of these areas compared to the more arid badia, marginal areas are still prone to 
degradation. For one, they have high silt content, between 30 and 60%, making them subject to wind and water 
erosion. They are also characterized by low levels of organic matter, specifically nitrogen and phosphorus, 
risking low soil fertility (Khresat et al., 1998), due to pH levels above 8, “lead[ing] to alkaline 
reaction[s]…resulting in low availability of certain nutrients like phosphorus and micronutrients” (Rawajfih et 
al., 2005). This is compounded by sporadic and occasional heavy showers, which “because surface run-off and 
soil erosions that decrease the amount of water stored in the soil” (Khresat et al., 2004). Consequently, careful 
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management of grazing is critical to maintaining soil health, especially because up to 70% of Jordan’s land area 
is used solely for grazing purposes (Milne et al., 2007).  
Despite the potential productive value of rangeland, Jordan’s land has become severely degraded. In 1991, the 
Food and Agricultural Organization of the United Nations estimated that Jordan’s badia only provided 10% of 
its potential forage cover (FAO 1991), a trend that has worsened over time. While analyses have suggested that 
forage cover in Jordan’s rangelands could provide up 40% of livestock feed requirements, supplemental feed 
accounted for 90% of animal feed in the 1990s (Al-Eisa, 1998) and 95% today (Al-Tabini, 2011a).  If current use 
patterns continue, Jordan’s ecosystem is predicted to become more vulnerable to erosion over time, 
compounding and entrenching an existing problem (Al-Adamat et al., 2007). Predictive modeling suggests that 
“overgrazing, leading to degradation of rangelands, [is] the single most important issue facing Jordan in terms of 
soil organic carbon stocks” (GEF, 2005),a “key control of soil fertility” (Jobbagy& Jackson, 2000). 
The present study focuses on a Mediterranean ecosystem used for grazing in the Tell Ar-Rumman area of Jordan, 
which falls into the marginal area category (6% of the country that receives on average more than 200mm of 
rainfall annually). Since a large fraction of Jordan’s landmass is significantly at risk for degradation, pilot 
projects for land rehabilitation in Tell Ar-Rumman may offer important insights for the badia region of Jordan. 
The more water-abundant Tell Ar-Rumman offers a staging ground with minimal transition costs and, as such, is 
more flexible for experimentation that may lead to policies from which all of Jordan may benefit. 
1.2. Land Tenure and Environmental Tradeoffs 
While wind and water erosion are biological processes accelerated by the natural arid climate, overgrazing (and, 
to some extent, unsustainable agricultural encroachments into former rangelands) is largely symptomatic of the 
confusing, fragmented land-tenure system in Jordan. An understanding of land tenure in Jordan is critical to 
understanding how overgrazing is being facilitated at an institutional level. Agricultural Law 20 of 1973, 
implemented in order to better facilitate government-level environmental policies, declares all rangelands to be 
government owned (Juneidi& Abu-Zanat, 1993). In practice, however, tribal claims to rangeland have often 
resulted in the granting of property rights to tribes, who have then sold their land to third parties (Al-Oun, 2009), 
a process that has contributed to the encroachment of agriculture on marginal lands and pressured grazers to 
move to inferior rangelands. The reduction of net range area is putting excess pressure on still-available 
rangeland, increasing overgrazing pressures, and further degrading the soil, an effect which has been recently 
been observed in India (Mahanta& Das, 2012). 
However, the majority of available lands in Jordan are too arid to support agriculture without extensive irrigation 
and, as such, remain in public hands. This situation is in keeping with traditional theoretical work suggesting that 
resources with low productivity, little competition, few alternative uses, or unpredictable returns will inevitably 
result as commons (Van den Brink et al., 1995).Moreover, lands that are privately owned but used exclusively 
for grazing are often de facto communal, due to variable precipitation and fluctuation in available forage for 
grazing. As Blench (1996) writes, “if you do not allow someone to graze ‘your’ area this year, in another year 
your herds may have access blocked elsewhere” (p. X). 
Openaccess to common resources has long been identified as the cause of degradation and exploitation (Hardin, 
1968), and has been documented in numerous countries and ecosystems as diverse as the United States (Libecap, 
1981), India (Jodha, 1995) and Mongolia (Wietz et al., 2006). The dilemma itself is a simple reformulation of the 
prisoner’s dilemma:  
If the contender maintains his/her herd, there will be more grass left for the challenger who can feed 
his/her herd without purchasing additional and expensive fodder. If the contender maximizes his/her 
herd size, it is still better for the challenger to do the same, as (s)he is not sure that when (s)he accesses 
the…pasture, it will be in good grazing condition (Wietz et al., 2006). 
Moreover, when there is open access, “no individual bears the full cost of resource degradation,” but each 
individual receives the full profit of herd maximization. Consequently, “the result is ‘free riding’ and over 
exploitation” (Adhikari, 2001). While this traditional logic has recently been challenged (Livingstone, 1991; 
Turner,1993;Adhikari, 2001;Crepin&Lindahl, 2009), such critiques often clarify the hypothesis rather than reject 
it, and many clarifications focus on the importance of potentially successful communal management regimes. 
They point out that sustainable and equitable communal rangeland management systems have historically been 
the norm, and have seen successes recently in several countries, such as Nepal (Andersen, 2011) and Ethiopia 
(Degefa, 2010), with evidence that suggests these programs can be extended with ease to the Middle East 
(Chatty, 1998). 
Consequently, the “tragedy of the commons” has arisen not as a result of common property, but as a result of 
insufficient incentives for reciprocity and protection of that property.  Communal regulatory systems have 
broken down over time, as a result of diverse factors such as state interference and usurpation of common lands 
without adequate compensation, improved transportation, and population pressures (Dasgupta, 2002). In the 
absence of these regulatory factors, the communal property problem in Jordan has become an open-access one. 
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The traditional resource-management system in the Middle East, known as hima, established protected areas to 
be used as drought reserves. The hima system simultaneously shielded herders from the full impact of climate 
shocks and allowed for herd rotation on available land resources. It managed grazing sites, limiting the number 
and types of ruminants or restricting access based on climactic variations (Kilani et al., 2007). However, the 
same factors breaking down communal management systems throughout Asia and Africa have affected the 
Middle East as well, and better transportation, changes in land tenure, and a state-centric management approach 
to land decisions have all accelerated the erosion of the hima system (Bourn, 2003). Jordan has not been exempt 
from these changes, leading to the aforementioned fragmented system of land ownership and regulation. 
Evidently, this problem has manifested itself in land degradation and insufficient motivation for conservation. 
Another criticism stems from the inherent irrationality of the ‘tragedy’ in that, while each herder may maximize 
his short-run returns, long-run returns will inevitably suffer as a result of increased environmental degradation; 
in this light, continued exploitation of the land is viewed as an irrational behavior (Lipton, 1997;Rahman, 2003).  
However, this irrationality can be considered rational given external conditions which require an emphasis on 
short-run thinking, given that a long-run profit motive would encourage reduced animal stocking rates to 
rehabilitate degraded rangeland (Torell et al., 1991)Namely, “(1)increases in population as mortality falls but 
fertility declines lag and (2) declines in common property resources” (Jodha, 1986; 1991). Both conditions are 
present in Jordan, albeit with fertility rate fluctuations (Ministry of Municipal, Rural and Environment 
Affairs,1991; USAID, 2012). More importantly, considerations of rational behavior must take into account 
accurate opportunity costs of reducing work for herders often working below the poverty level. One explanation 
of herd expansion explains,  
To farmers living at the subsistence level, less of anything often translated into the difference between survival 
and starvation. Pastoral nomads faced a similar situation. They also needed more cash for new taxes and to buy 
supplies they had once gotten through barter. Traditional means of rising…cash…declined, but cash 
requirements increased. As farmers shifted to cash crops, they produced less fodder and grain, so prices rose 
rapidly. To adapt to changing economic conditions, nomads had to expand their economies, which, of course, 
meant increased herd size (Speece, 1997). 
This analysis reveals a common theme of environmental conservation dialogue: environmental protection 
necessitates a reduction of income for affected parties.  
The “environment vs. jobs” trade-off is heavily debated in the academic literature. However, much of this 
analysis is macroeconomic (Bezdek et al., 2008) or industry-level analysis which focuses on heavy-polluting 
industries (Morgenstern et al., 2000; Greenstone et al., 2012), while few articles discuss this tradeoff in the 
context of rangeland management. While some studies provide economic analysis that demonstrates that 
decreasing available range invariably hurts local livelihoods (Mahanta& Das, 2012), other studies appear to 
assume that environmental protection schemes will necessitate an impairment of livelihoods without substantive 
theoretical explanation (Lise et al., 2006). 
This paper attempts to repudiate the notion that environmental protection and local livelihood promotion in 
rangeland management systems are inimical. Conclusions which show that these two goals can be 
complementary may have far-reaching consequences, as the “jobs vs. environment” debate has shown to be a 
significant roadblock in conservation efforts internationally, for example in forest preservation in the United 
States  (Lewis et al., 2002). More importantly, cross-national studies have demonstrated that one’s position on 
the “jobs vs. environment” tradeoff is a significant indicator of one’s political attitudes towards environmental 
conservation (Korfiatis et al., 2004), giving the present analysis potential macro political implications, 
particularly for Jordan, given that both environmental preservation and the development of rural communities are 
important elements of Jordan’s national strategy (Ministry of Environment, 2006). 
 
2.   Scope of Intervention 
This paper focuses on a case study from the Community-Based Rangeland Rehabilitation Project (CBRR), a 
program of the Royal Botanical Garden (RBG), in Jordan. The program is modeled after the community 
participatory projects which have seen successes in the aforementioned countries and, as far as the authors of this 
paper are aware, is the only project of this nature in Jordan. In 2005, over 180 hectares of land at Tell Ar-
Rumman, 25km to the north of the capital Amman, were donated from the government to establish the RBG. 
One of the RBG’s goals is to be a center for public education, scientific research, and conservation efforts in 
Jordan (RBG, 2011). One of its important missions in this domain is to educate local/regional herders about 
proper range management. 
Consequently, the CBRR was established in 2007 in order to facilitate this educational process. The CBRR is 
driven by two main themes: to assist in the development of sustainable livelihoods for local communities while 
rehabilitating overgrazed and degraded soil. As was suggested earlier, often these goals are considered 
contradictory. As such, the herding community was initially resistant to the efforts of the CBRR, considering it a 
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top-down approach to range management similar to programs that have been unsuccessful in Bedouin 
communities in Syria (Chatty, 1998). The community initially ignored the fencing around the protected site and 
would actually cut the RBG’S fence in order to continue grazing unhindered (Khalidi et al., 2012). 
 However, the CBRR offered numerous programs to the herding community in the form of direct subsidies 
(supplemental feed allotments) and indirect subsidies (rangeland management training, profitability analysis, 
veterinary care and training), in exchange for the participation of the community in protecting the Tell Ar-
Rumman site. Grazing on the site is not strictly prohibited, but is allowed to an extent which continues to 
supplement the diet of ruminants with healthy and diverse forage while simultaneously allowing forage to 
develop without threat of overgrazing.  Moreover, the CBRR acts as a middleman between the community and 
government agencies, which often ignore the opinions of local communities in favor of ‘ivory tower’ approaches 
to effective land management. Meetings are held with administrative officials from, for example, the Ministries 
of Agriculture and Environment, and are then held with community leaders and family heads to help determine 
suitable management practices for both parties. The CBRR is motivated to give the community a voice, in 
particular because participatory community-management systems have been proven effective tools in combating 
degradation throughout the world. 
On this note, the CBRR intends to provide a case study demonstrating that livelihood development and 
environmental protection are complementary aims. The present paper attempts to highlight this fact, while 
simultaneously contributing to the rich extant literature on community-based programs for rangeland 
management. A full analysis of both the environmental benefits of the CBRR and the impact on local livelihoods 
is beyond the scope of this paper. However, preliminary reports from both the CBRR and its parent project, the 
RBG, will act as cursory evidence to the environmental benefits of the program. Subsequently, the paper will 
focus on a profitability analysis of the program taken from a sample size of five herders. Economic metrics will 
be applied and discussed, and the paper will finish with recommendations for future profitability. 
2.1. Environmental Rehabilitation 
Preliminary evidence suggests that the CBRR and RBG projects have been demonstrably successful in 
rehabilitating the Tell Ar-Rumman site. Initial projects focused on site protection, enhancing natural vegetation 
regret, and water surface hydrology management. Three years after the RBG’s initiation, the diversity of plant 
species had increased by nearly 150% and plant species have shown “remarkable growth” (Al-Ayyash et al., 
2013).  
These results were re-confirmed after the introduction of the CBRR. In the three years following the CBRR’s 
initiation, from 2008 to 2010, biomass estimates were taken using the transect technique (Bonham, 1989). The 
site was divided into 11 sectors, with three study points that were identified randomly (albeit with attention to 
distributing points evenly across each sector).Quadrates were positioned along each 30-m transect at 10-m 
intervals, totaling 270 quadrates. The biomass was dried and weighed, and also estimated visually (Al-Tabini et 
al., 2011b). 
The results were striking. Overall biomass in the entire site doubled, and in some sectors more than doubled. For 
instance, the biomass cover improved by 700% in sector 7, measured in tons/total area and by 500% in sector 9 
(Al-Tabini et al., 2013). After carrying capacity was measured, using methods outlined by Holochek et al. (2003), 
the stocking rate for the entire site (calculated as 100% of food intake for 30 days) was estimated at around 1,400 
sheep in 2010, nearly triple the 500 sheep estimated in 2008 (Al-Tabini et al., 2013). 
Moreover, a “diverse and abundant bird community and rodent burrows have been noted” (Al-Tabini et al., 
2011a). The culmination of these reports indicates that the CBRR and RBG have been successful in, at the least, 
establishing a foundation for rehabilitation in the site with marked results.  
These findings, however, are preliminary as the relatively short observation period of 5 years was marred by 
heavy rains in 2010 and 2011 which obscured the direct impact of the CBRR. Further analysis during drought, 
normal, and wet conditions will be necessary to fully grasp the impact of the CBRR. However, for the present 
analysis, we chose to accept these results for operational easebecause the preliminary findings suggest that 
rehabilitation is in fact occurring, and because we have no reason to doubt that programs like managed grazing, 
revegetation projects and the elimination of early-grazing benefit the degraded soil (CBRR, 2012 yearly report).  
 
3. Herd Profitability 
Sheep and goat husbandry1 has a long history in Jordan. The arid climate, however, makes sheep husbandry 
difficult.  Drought and the high cost of raising livestock put pressure on herders’ profitability. Lower profitability 
has, in turn, resulted in out-region migration in search of low-cost grazing.   
Herders in Jordan lack awareness regarding best management practices for their herds, such as record keeping 
practices for the herd, proper feeding regimens, and animal health issues. Livestock productivity for both milk 
                                                           
1 Hereafter referred to as sheep husbandry. 
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and red meat in rural areas in developing countries is below international standards due to the traditional farming 
system (Alam, 2009;Stein et al., 2010).  
Empowering small herders, consequently, will efficiently support economic development objectives, mainly in 
developing countries. Therefore, educating small-scale herders in rangeland management techniques, simple 
financial analysis techniques, animal health protocols, and providing them with supplemental grazing and animal 
feed subsidies will improve herders’ economic returns on their herds and improve chances of business success. 
This process supports their families and the local economy on the one hand and allows them to preserve natural 
resources on the other (WFP, 2000). 
Net profit for livestock production is a function of several factors. An almost endless number of production 
practices and management decisions, as well as many external forces such as forage prices, livestock prices, 
labor cost, transportation and other macroeconomic variables, such as interest and inflation rates, affect herd 
profitability (David et al., 1993). Specialists at the CBRR know which factors a herder may need to improve on 
to make the best use of his herd. For example, most livestock herders do not analyze their individual herd profit, 
but rather depend on a measure of the amount of cash on hand by the end of the year to determine the net 
revenue for their business. This process frequently leads to incorrect management decisions, as the profit 
contribution of various factors is unknown (Hughes, 2006). 
Accurate identification of the factors that determine herd profitability allows herdsmen to focus their 
management efforts on those areas that can improve profitability. Simple economic and financial analyses can 
assist them in making profitable decisions. Through this project, the CBRR has tried supply the missing pieces 
that herders in Jordan need in order to improve their profitability by working closely through specialists with a 
group of herders near the protected area to increase their knowledge and return per head. 
3.1. Herd Structure 
Within Jordan, the herd size and structure depends on the willingness of the farmers to maintain a herd size 
commensurate with their resources and the size of their family. Family size may have an impact on herd size due 
to the dependence of small-scale herders on the family’s labor. This affects the process of replacement in the 
herd, and some herders follow the pattern of replacement through the election of the best from the entire herd, 
while others buy from other herds or utilize both methods. Ewes are the basic unit of production in the herd.  
Revenue from livestock in Jordan primarily comes from the sales of lambs for meat, milk production, and 
breeding animals.  Additional revenue is obtained through the sale of culled mature animals and by-products, e.g. 
wool and manure.  
Herders assume that male lambs must reach a certain age or weight before they are sold and, consequently, 
expected prices determine the age at which they sell the lambs. In this study, it has been found that lamb prices 
rise gradually the longer the herder keeps them before they are sold. Herders generally sell their lambs at the age 
of 6 months or older to generate higher revenue per head. Female lambs are usually kept or sold for breeding and, 
in some cases, are sold for meat.  
The productive life of ewes may extend for more than five years in some cases; farmers may cull a ewe in the 
case of illness, inability to produce or not producing as expected (Wolfova, Wolf, & Milerski, 2009). Costs per 
ewe or per herd are calculated for feeding, transportation, health care, labor, breeding and purchasing of breeding 
animals. All remaining costs, such as depreciation and maintenance expenses, are included as fixed costs per 
animal or per herd. 
Some livestock herders prefer to have sheep and goats in the same herd, as we find in our sample, and some 
depend on one type of animal. Livestock owners in Jordan primarily depend on imported fodder to feed livestock. 
Due to drought and scarcity of vegetation, they need to purchase feed throughout most of the year, but may 
cutback the amount allocated per head in spring time and during the harvest season for wheat and barley in 
northern and central Jordan. 
 
4. Data  
Five herding families were analyzed for this study. Despite the relatively small sample, there were several 
considerations appropriate to the studies that justify the use of this localized sample. First, the families in 
question had a historical claim to the land put under protection by the RBG and used by the CBRR. 
Consequently, adjudications of program suitability with the local community were made more accurate by 
involving the members of the community who would potentially have the greatest objections to limitations on 
their land. Second, the CBRR program started with just five families, and has since expanded to nearly 40. We 
opted to evaluate the initial 5member families so that our data would be more precise and less subject to annual 
fluctuation. Finally, there is a saying in the herding communities of Jordan analogous to the American 
expression “seeing believes.” Rather than try to persuade the entire community of the benefits of the CBRR, 
program administrators worked first with willing participants in order to provide empirical results to the 
surrounding community. The expansion of the CBRR project to 38 families by 2012 is testament to the benefits 
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of this approach. 
Data used in the analysis were collected by RBG researchers in 2009 and 2010 throug
herders. Specialists at the RBG visited the herders on a regular basis in order to gather data and provide herders 
with advice to improve their herds. Herders were questioned on the number of sheep and goats per herd, number 
and price of lambs sold, milk production volume and price per kg. Regarding expenses, data included feed, 
transportation, medical services and labor costs. Balance sheets, income statements, and livestock summary 
tables were built to compare herders’ performanc
a total of 736 head, and the size of the protected area managed by the RBG was about 1,800 dunums (180 
hectares). Depending on grazing capacity, areas of the site were opened for grazing from S
November every year, providing fresh fodder whichrepresented between 4% and 34% of the animals’ annual 
feed requirements (RBG, 2011). 
The protected area allows the thousands of plant species that grow natur
palatable forage species grown in the area include 
Erodiumgruinum (L.), Salsolavermiculata
 
5. Method 
The primary and secondary data provided by the R
The enterprise budget concept was used, organized according to livestock type (sheep / goat). The analysis 
assumes a cash accounting system (transactions are recorded when cash changes hands).  
The sales price for lambs and cull sheep used in the income statements was computed by dividing the total 
income generated from each item by the number of animals sold. The average market price for sheep and goats 
in 2010, $282, was used for depreciation p
has a fixed exchange rate with the US dollar at 1JD=$1.41.
This analysis aimed to help herders to monitor their cost and return per head and decide which type of livestock 
to invest in. The income statements and cash flow sheets were developed by adjusting the annual cash 
expenditures and receipts collected by the RBG staff.  Livestock income (sheep and goats) was generated from 
the sale of primary products such as meat and hides, and from 
(Greenfield, 2010).Since the herders in this study did not pay expenses on taxes, land, or buildings, these items 
were not included in the fixed cost category.  
While both the 2009 and 2010 data were analyzed using the same method, they were analyzed separately and 
then compared to find the improvement in the herders’ net income and per head productivity pre
intervention.  
 
6. Comparative Results  
The five herders reported owning a total of 736 animals (of which 410 were sheep and 326 goats) valued at 
147,200 JD or US $207,616.  Figure 1 shows the change in herd size between 2009 and 2010. The overall 
change in the total number of animals is only 1%. As shown in Figure 1
more than others. Despite the fact that the total number of animals declined between 2009 and 2010, total milk 
production for the five herds increased by 38% in 2010 compared to 2009.
Figure 9. Percentage of change in herd size2009
The contribution to profit listed in the herders’ financial statements shows great variation between the herders 
studied (Table4).  
6.1. Costs 
The costs of raising sheep or goats include lab
includes lamb and goat kids’ sales, milk and culling sales. The cost of each head and the total cost per herd were 
computed. There are two types of costs associated with producing an agricult
fixed costs. Variable costs vary according to the size of the herd, whereas fixed costs occur regardless of the 
level of output (Hirpa & Abebe, 2006)
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Fixed costs include depreciation on herd animals and buildings, equipment and rent. Herders can improve their 
net revenue by minimizing their variable cost through maximizing the use of pasture if possible, producing their 
own harvested feeds, buying and storing feed in bulk when it is available in low prices, and minimizing feed 
wastage. Also, they can maximize income by selling at higher prices after improving the quality of their products 
and adding value to their products. The sale price for sheep’s milk is about $1per/liter and $0.60/liter for goat’s 
milk. The milk is priced in line with market prices and the pricing of major competitors in the region.  
Table 21. Ratio of variable cost items to total variable costs, 2010 
 
 To understand the variation among the five herders in terms of 
net revenue, additional analyses were conducted.Figure2 shows 
the contribution of each item in the variable cost list as a percent 
of the total variable cost. Feed was the largest share, accounting 
for 51% to 86% of total the variable cost, followed by labor 
expenses in 2009 and 2010. However, low feed costs do not 
always mean higher revenues and, in our case, it was found that 
Herder 1 paid the highest feed cost, but also generated the 
highest income among the five herders.  
 
 
6.2. Ratio of Variable Costs to Sales Revenue     
                                          
Table 22.Variable cost to sales 
A ratio analysis of variable costs to total sales revenues important in order to understand what portion of total 
revenue was used to cover variable costs. Table 2 shows the ratio of variable cost to sales revenue for each 
herder and herd, expressed as percentages of 33%to 67%. High variable costs reduce the Contribution 
Margin(CM), namely the difference between sales revenue and variable costs before deduction of fixed costs or, 
in other words, the amount of sales dollars available to cover fixed costs after all variable costs have been paid. 
The Contribution Margin Ratio (CMR), seen in Table 3, is the percentage of sales revenue, after deducting 
variable costs that is available to cover fixed costs. CMR =  (  − 	
 )/ ∗ 100 . This ratio 
helps to find the Break-Even Point (BEP), i.e.(  )/, and shows the minimum sales that 
each herder has to generate to cover both variable and fixed costs. Table 3 indicates that Herder 2g and Herder 3s 
and 3g did not reach the break-even point, meaning that they were operating at a loss. 
  
                                                           
1 S= Sheep, G= Goats 
Item / 1 2-S 2-G 3-S 3-G 4-G 5-G 
Feed 0.
8
0.7
9 
0.61 0.51 0.53 0.62 0.62 
Labor 0.
1
0.1
8 
0.36 0.42 0.44 0.34 0.33 
Transportati
on 
0.
0
0.0
0 
0.000 0.00 0.004 0.00 0.00 
Water .
0
0.0
05 
0.002 0.03 0.006 0.001 0.02
4 Maintenance .
0
.0
05 
0.000 0.006 0.006 0.005 0.00
4 Medications .
0
.0
11 
0.014 0.017 0.004 0.025 0.01
7 
1-s Sheep 33% 
2-s Sheep 43% 
2-g Goat 62% 
3-s Sheep 43% 
3-g Goat 67% 
4-g Goat 53% 
5-g Goat 47% 
Figure 10.Variable cost usage 
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Table 23. sales revenue, variable cost, contribution margin/ratio, fixed cost, and break-even point for the 
five herders. 
Herder SALES* VC* CM* CMR* FC* BEP* 
1/S 50,225 16,582 33,643 67% 8,150  $12,167 
2/S 22,078 9,570 12,507 57% 3,872.00  $6,835 
2/G 6,513* 4,063 2,450 38% 2,938.67  $7,812* 
3/S 4,382* 3,193 1,189 27% 1,270.00  $4,682* 
3/G 4,536* 3,025 1,511 33% 1,920.00  $5,765* 
4/G 9,497 5,061 4,437 47% 2,330.00  $4,988 
5/G 12,398 5,865 6,533 53% 3,733.33  $7,085 
 *VC=Variable cost, CM=Contribution margin, CMR=Contribution margin ratio, FC=Fixed costs, BEP= Break-
even point 
An additional analysis was conducted to compare cost-revenue per head among the five herders. Tables4 and 5 
gives the most detailed picture of the average cost and net revenue per head for 2010 compared to 2009. The cost 
and net revenue per headis shown for the five herders (with andwithout depreciation) for 2010and 2009. The 
tables show that the annual average cost and revenue per head varied among herders. Data suggest the price of 
feed rose in 2010 by more than 100% from the previous year, which explains the high cost per head in 2010. In 
addition, a significant increase occurred in the net income for all herders in 2010 compared to 2009, as seen in 
Figure 3. 
Table24.Average cost and net revenue per head, 2010. 
Herder Average cost/head in dollars Net revenue/head in dollars 
 Depreciation No deDepreciation Depreciation No Depreciation 
1/S $144  $98  $148  $193  
2/G&S $263  $187  $83  $159  
3/G&S $355  $255  ($17) $82  
4/ G $183  $145  $52  $90  
5/G $93  $60  $27  $60  
 
Table 25.Average cost and net revenue per head, 2009. 
Herder Average cost/head Net revenue/head 
 Depreciation No Depreciation Depreciation No Depreciation 
1/S $104 $61 $49 $102 
2/G&S $121 $85 $20 $66 
3/G&S $106 $68 ($49) ($13) 
4/ G $168 $126 ($20) $18 
5/G $109 $71 ($20) $18 
 
6.3. Net Revenue Comparison 
We predicted significant gains would arise from the CBRR program, particularly if variable costs were 
controlled and returns from marketing were maximized 
(UOE, 2002). In this study, it was found that the most 
important factors affecting profitability of the sheep or 
goat enterprises were feed costs, lambing percentages, 
and market prices for milk and lamb/goat kids, and 
labor costs. Two scenarios were used to introduce the 
final net revenue for the five enterprises. The first 
scenario includes depreciation in the fixed cost, while 
the second scenario excludes depreciation from the 
fixed cost. Tables4 and 5 show the results for the two 
scenarios in 2009 and 2010. There is a marked increase 
in the average cost per head in 2010 compared with 
2009: however, we observed an increase in net 
income per head in 2010 compared with 2009. 
Our analysis suggests that indirect subsidies 
Figure 11. Net revenue comparison, 2009/2010 
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(allowing animals to grazein the protected area for 40 days) allowed herders to improve net income by 5%-11%, 
while direct subsidies (providing animals with feed like barley and hay) contributedat 2% to 15% of total net 
income (Table6).  
Table 26. Impact of RBG direct and indirect subsidies on herders’ net revenue1 
He
rde
r 
Indire
ct  
Subsi
dy 
Direct  
Subsid
y 
Total 
Subsi
dy 
Net  
Income 
% ofTotal 
NetIncome 
from Indirect 
Subsidy 
% ofTotal Net 
Income from 
DirectSubsidy 
1-S $1,89
8 
$1,135 $3,0
34 
$35,34
7 
4% 2% 
2-
S&
$949 $1,175 $2,1
24 
$15,80
3 
4% 5% 
3S
&
$570 $860 $1,4
30 
$3,949 10% 15% 
4-S $379 $104 $484 $5,377 5% 1% 
5-
G 
$1,23
4 
$1,018 $2,2
52 
$8,143 11% 9% 
6.4. Lambing Rate, Lamb Sales, Breeding and Mortality Rate 
Table 27. Lambing Rates,2009 and 2010 
Herder Lambing rate 2009 Lambing rate 2010 
1-S 79% 99.5% 
2-S 66% 79% 
2-G 67% 62% 
3-S 47% 74% 
3-G 30% 98% 
4-G 96% 112% 
5-G 82% 70% 
 
While the number of lambs born per ewe is certainly an economically important attribute in sheep husbandry, 
profitability is largely determined by the number of lambs sold per ewe. Therefore, a great deal of effort should 
be put toward the care of animal health before, during, and after birth. Knowledge of when and how lamb 
mortality occurs can be helpful to reduce mortality rates. The percentage of sales, breeding and death loss from 
the total number of lambs can give us an idea of a given herder’s management system. Sales prices per head 
obviously have a significant impact on enterprise profitability as well. Table 7 shows the lambing rate for the 
different herds in 2009 and 2010. The findings indicate that an improvement occurred in the lambing rate in most 
herds, except in the case of Herder 2 and Herder 5.   
Table28.Breakdown of total lambs by sales, breeding and death, in percentages lambs 
 Herder Sales Breeding Mortality 
1-S 75% 23% 2% 
2-S 96% 0% 4% 
2-G 57% 27% 16% 
3-S 74% 11% 15% 
3-G 38% 58% 5% 
4-S 58% 21% 21% 
5-G 72% 23% 6% 
 
 Table 8 shows a clear variation between the five herders in terms of lambs sold, breeding and mortality rates. 
The high animal mortality rates seen for some herders indicate a poor management system. The overall cost of 
lost lambs is estimated at $3,740and this figure represents loss of $748 per herd. Further research is needed to 
investigate the reasons behind the high mortality rate seen for some herders. It is important to know when and 
how lamb mortality occurs in order to avoid such losses in the future. Moreover, recordkeeping is also a critical 
                                                           
1The indirect subsidies were computed based on the cost of feed per day per head multiplied by 40 days (grazing 
days for each herder). Raw 3, total of direct and indirect subsidies, according to RBG, the subsidies is given 
based on number of sheep. Raw 4 represents the percent of the indirect subsidies contribution on herder’s 
income, and raw 5 shows the percent of the direct subsidies on herder’s income.  
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issue which can result in more effective and productive livestock management.  
6.5. Lambs and Milk Sales Percentages 
Table 29.Percentage of milk and lamb sales out of total sales 
Lamb and milk sales are the primary sources of income from livestock in Jordan, while manure and wool are 
considered secondary sources of income (representing X% of total sales in our sample). Lambing percentage and 
sales price per head have a significant impact on enterprise profitability. The goal should be to increase the 
number of kids per female per year. Accelerated lambing of less than 12 months is a way to increase 
reproductive efficiency and reduce overhead cost. Table 9 shows the share of lamb and milk sales out of total 
revenue for the herds, and indicates a clear variation between the five herds.  Market prices varied according to 
the size and quality of the animals sold and market demand. In general, herders in Jordan depend on on-farm 
sales, where buyers come to them to negotiate sales prices, although auction barns or brokers may also be used. 
While prices may be better at larger, more distant auctions, the added transportation costs and sales commission 
needs to be factored into the price to determine an individual herder’s most profitable sales location. To generate 
higher revenue, herders need to decide where and when to sell their lambs or goat kids. While lamb is the 
primary choice for religious and cultural holidays in Jordanian cuisine, both lamb and goat sales should be timed 
to match these periods of increased demand. 
Milk revenue depends on a number of factors, such as market price, herd nutrition and flock management 
practices (CITATION). For example, in Greece, the share of milk in total income varies between 50% to 65%, 
while in Turkey it averages 24%(FAO, 1992). To obtain large quantities of high-quality milk, herders need to 
pay attention to the factors above, and adhere to clean equipment standards in order to achieve a higher sales 
price. As seen in Table 8, milk and lamb sales can account for anywhere from 47% to 86% of total sales. 
However, the high percentage of Herder 2’s sales from sheep herding does not reflecta high revenue, so we 
needto look further at the costs associated with these sales. Table 8 shows that Herder 2 sold 96% of his 
lambsand had a 4% mortality rate, but there were no additions to his herd. It should be noted that all of the 
herders use some milk produced for domestic consumption as well as for sale.  
 
7. Discussion 
Jordan’s arid climate and subsequent environmental variations have caused livestock to decline dramatically 
during the last two decades. A focus on quality, rather than quantity, with an eye towards maximizing per head 
productivity, may be the best strategies to reduce the effect of livestock declines in Jordanand, subsequently, 
manage environmental degradation. The current quantity-over-quality approach, combined with legal and 
geographical factors, has contributed significantly to environmental degradation in Jordan’s best grazing lands. 
Geologically prone to environmental degradation, Jordan’s semi-arid lands have been worn away by a confusing 
land-tenure practice which emphasizes accelerated grazing without adequate incentives for preservation. The 
decline of communal management systems in the region has contributed to this problem by de-emphasizing 
overgrazing as a potentially mitigating factor. 
In part, a political barrier to rangeland policy reformation when proposed changes are perceived to affect the 
economic health of the communities. Often, proposals that suggest managed grazing are considered to be 
inimical to the healthy grazing of the herd, forcing herders to rely to a greater extent on expensive feed products. 
These perceptions limit the efficacy of grazing protocols and construct significant barriers to their successful 
implementation. 
The CBRR project was designed in 2007 to encourage participatory, community-based environmental protection, 
with an emphasis on bolstering livelihoods in the local community. Demonstrating that these goals are 
complementary rather than contradictory is a major aim of the CBRR project. This analysis reviewed the 
CBRR’s results on both fronts and tentatively concluded that these two goals may be achieved in tandem. 
The majority of our findings affirm that livelihoods can be improved concomitantly with the aforementioned 
environmental gains. In the present analysis, we have tried to capture many of the factors that are likely to cause 
the variation in returns among the five herders. A comparison between the financial and economic results shows 
Herder Lamb % Milk%  
1-S 44% 21% 
2-S 73% 13% 
2-G 44% 24% 
3-S 58% 10% 
3-G 26% 21% 
4-S 48% 24% 
5-G 58% 5% 
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the degree to which direct and indirect subsidies benefited small-livestock owners in the targeted area.  
Herders who received subsidies witnessed improvement in net income ranging between 1% and 26%. However, 
subsidies are not the only factors that improved net income, as management decisions and the prices for inputs 
and outputs played a major role in net income variation.  While, the results cannot directly provide the economic 
impact of pastoralism in the study area, they nevertheless show strong evidence of how livestock and land uses 
could best be promoted in the study area.  
In this study, herder post-intervention incomes were analyzed based on actual expenses and sales. In order to 
gain a better understanding of the other factors impacting per-head productivity, further analysis of the herders’ 
socio demographic characteristics is encouraged to be included in future analyses. This type of analysis helps to 
understand the correlation between per-head productivity and herders’ characteristics, and will help the RBG to 
provide the herders and local community members with appropriate training. Improving the local community’ 
income will, in turn, assist the RBG to achieve its primary goal of preserving the ecological system in the study 
area. 
Thus, we find that several important steps must be made in order to maximize profits for local herding 
communities while protecting valuable rangeland resources: 
7.1. Herd Quality 
Results suggest that traditional small-scale livestock husbandry in Jordan has the possibility to have a high 
economic impact on the national economy as well as on local communities. A small improvement in per-head 
productivity can raise the total productivity for meat and milk. Increases might be achieved simply by 
maintaining the productivity of each animal rather than by increasing herd size. The role of specialists in animal 
health and animal nutrition in educating management regarding these issues will be very important to help 
livestock owners reach this goal. 
7.2. Flock Records 
In order to keep track of animals in the flock, each herder must maintain detailed flock records to assist in 
management decisions.  Information should be recorded for all animals starting at birth, including birth weight, 
sex of lamb, type of birth (single, twin), and be kept for the entire life cycle. If a lamb dies prior to weaning, this 
should also be noted along with the cause of death. As high death losses may be due to disease, parasites or poor 
management, detailed records can be used to identify the cause and take corrective measures. Information on 
flock records can be stored in a variety of ways, including notebooks, and RBG staff can help to keep records 
with computer software such as Excel.  
7.3. Marketing 
The herders in this study, like most herders in Jordan, raise sheep and goats for meat and milk production. With 
these two products as their primary income source, farmers have to maximize their revenue from these sources 
using improved management systems. It may be wise to also establish an additional income source by producing 
high quality breeding stock animals for sale. Once a reputation for quality stock is established, breeding lambs 
could then be sold at any weight. The group of farmers working with RBG has a comparative advantage over 
other herder’s due of their location, which gives them other benefits since they receive a special support from 
RBG. Furthermore, they live in a region where relatively high-income food consumers reside, this allow them to 
sell their product at preferable prices.   
7.4. Further Research 
It is important to acknowledge some limitations within the present study. In particular, the small sample size may 
be insufficient to extrapolate sufficient conclusions. Moreover, while providing insights for Mediterranean 
ecosystems, further analysis must be done in order to evaluate the potential applicability of the CBRR model to 
more arid lands in Jordan and the Middle East generally. Given this, the authors recommend further exploration 
of the CBRR model both in Tell Ar-Rumman with a larger sample size, and in other ecosystems less conducive 
to rehabilitation. For Jordan, in particular, efforts to rehabilitate decertified lands will play a critical role in 
regenerating valuable rangelands. 
 
8. Conclusions  
The use of various livestock management techniques is essential to achieve both economic development and 
biodiversity conservation goals in Jordan. This study analyzed the profitability of sheep and goat production for 
five herders working with the RBG in the TellAr-Rumman area of Jordan using XX analysis methods to explore 
whether the goals of livestock production and environmental resource management are mutually exclusive. 
Profits were driven by cost control and gross production of primary and secondary products (i.e. sheep meat or 
offspring versus byproducts such as milk). The study suggests that traditionally measured parameters such as 
lambing rate, cost per head and death loss are not enough to determine best practice management decisions in 
sheep and goat flocks, although these factors influence overall net profit. The total cost and net revenue for each 
herd strongly suggestsa potential for herd size increases in sheep/goat enterprises. Herders should strongly 
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consider using a profit analysis to determine and monitor the profitability of their flocks. In addition, the study 
suggests that herders should maintain historical records allowing them to measure progress over time. Finally, 
the study concludes that, albeit on a localized level of analysis, environmental protection measures may be 
implemented effectively, and with communal support, to promote both environmental sustainability and 
livelihood development. 
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